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VEHICLE MOUNTED BEARING ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a vehicle 

mounted bearing assembly such as a Wheel support bearing 
assembly for supporting a Wheel of an automotive vehicle 
and, more particularly, to the vehicle mounted bearing 
assembly of a type that is equipped With a rotation detecting 
sensor used as a component part of an automobile anti-lock 
control system. 

2. Description of the Prior Art 
In an automobile anti-lock braking system or the like, the 

necessity has long been recogniZed to detect the number of 
revolutions or rotational speed of one or more vehicle 
Wheels so that the behavior of the vehicle Wheels tending to 
skid can be controlled. Arotation detecting sensor employed 
in an automotive vehicle for this purpose is generally 
incorporated in a Wheel support bearing assembly that is 
used to support a vehicle Wheel. A detected rotation signal 
outputted from the rotation detecting sensor that is indicative 
of the rotational speed of the Wheel is generally supplied 
from the Wheel support bearing assembly to an external 
control box installed at a remote location outside the Wheel 
support bearing assembly but Within a vehicle body structure 
by means of a signal transmitting cable. 
As is Well knoWn to those skilled in the art, electric Wiring 

including not only the signal transmitting cable but also 
electric poWer supply lines and extending from the rotation 
detecting sensor Within the Wheel support bearing assembly 
to the external control box is generally routed via and, hence, 
exposed to the outside space betWeen the rotation detecting 
sensor and the external control box. Accordingly, it has often 
been observed that some of the electric lines forming the 
electric Wiring, including those of the signal transmitting 
cable are damaged or broken upon collision With gravel 
stones or rocks or under the in?uence of freeZe-up of a tire 
house. In order to alleviate those problems, the assignee of 
the present invention has suggested in the Japanese Laid 
open Patent Publication No. 2001-151090 a Wireless trans 
mission system by Which a detected rotation signal outputted 
from a rotation detecting sensor can be transmitted Wireless 
to an external control box provided Within a vehicle struc 
ture. 

According to the above mentioned publication, it has been 
found involving a problem in that since the detected rotation 
signal outputted form the rotation detecting sensor is in the 
form of an analog signal, the detected rotation signal is 
susceptible to external noises. The existing anti-lock braking 
system noW in use appears to pose no problem and Works 
satisfactorily even though the detected rotation signal in the 
form of an analog signal is transmitted Wireless. 

HoWever, the site Where the Wheel support bearing assem 
bly is installed is under a severe condition susceptible to 
change in temperature and full of muddy Water and/or dusts 
and, moreover, the automotive vehicle has a number of 
sources of external noises that adversely affect the Wireless 
transmission of signals. Thus, considering that the rotation 
detecting sensor is placed under such a severe condition and 
in a manner susceptible to in?uences brought about by the 
external noises, it appears that the existing anti-slid braking 
system lacks a suf?cient reliability particularly Where a 
highly trustWorthy anti-lock control is desired. 

While the conventional sensor-equipped Wheel support 
bearing assembly is designed to use the rotation detecting 
sensor for the sole purpose of detecting the rotational speed 
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2 
of the Wheel, the inventors of the present invention have noW 
devised to make the best use of the detected rotation signal 
from the rotation detecting sensor and a transmission unit for 
transmitting the rotation signal Wireless for a different 
purpose of monitoring the vehicle mounted bearing assem 
bly such as a Wheel support bearing assembly so that the 
presence or absence of an abnormality in functionality of the 
vehicle mounted bearing assembly can be diagnosed. 

SUMMARY OF THE INVENTION 

In vieW of the foregoing, the present invention has for its 
primary object to provide a vehicle mounted bearing assem 
bly of a kind in Which the reliability of transmitting Wireless 
a detected rotation signal indicative of the rotational speed 
of the Wheel is increased. 

Another important object of the present invention is to 
enhance the detecting capability to enable the vehicle 
mounted bearing assembly itself to be monitored Without the 
vehicle mounted bearing assembly being complicated. 

In order to accomplish these objects, the present invention 
in one aspect thereof provides a vehicle mounted bearing 
assembly used to rotatably support a vehicle body structure 
and including an outer member having an inner peripheral 
surface formed With at least tWo axially spaced apart race 
Ways, an inner member positioned inside the outer member 
and having raceWays de?ned therein in cooperative relation 
With and in alignment With the raceWays in the outer 
member; and roWs of rolling elements positioned Within an 
annular space, de?ned betWeen the outer and inner mem 
bers, and accommodated in part Within the raceWays in the 
outer member and in part Within the raceWays in the inner 
member. The vehicle mounted bearing assembly also 
includes a rotation detecting sensor for detecting a relative 
rotation betWeen the outer and inner members, at least one 
status detecting sensor for detecting a status of the bearing 
assembly other than the relative rotation that is detected by 
the rotation detecting sensor, and a transmitting device for 
transmitting Wireless respective sensor outputs generated by 
the rotation detecting sensor and the status detecting sensor. 

Since as described above the status detecting sensor is 
employed in addition to the rotation detecting sensor and 
respective sensor outputs from the rotation detecting sensor 
and the status detecting sensor are transmitted Wireless by 
the transmitting device, not only can the number of revolu 
tions of the Wheel be detected, but the statuses of the vehicle 
mounted bearing assembly can also be detected With a 
detecting capability increased for monitoring the vehicle 
mounted bearing assembly itself. Accordingly, complication 
of the structure Which Would otherWise result from the 
increase in functionality can advantageously be suppressed. 
Also, the sensor output generated by the status detecting 
sensor and subsequently transmitted by the transmitting 
device can be utiliZed to diagnose the status of the bearing 
assembly so that a preventive action can be taken to any 
possible trouble occurring in the bearing assembly and, also, 
servicing thereof can be facilitated. 

In a preferred embodiment of the present invention, Where 
the vehicle mounted bearing assembly is used as a Wheel 
support bearing assembly for rotatably supporting a vehicle 
Wheel, the vehicle mounted bearing assembly may include 
the outer member having the inner peripheral surface formed 
With at least tWo axially spaced apart raceWays, the inner 
member positioned inside the outer member and having 
raceWays de?ned therein in cooperative relation With and in 
alignment With the raceWays in the outer member, and roWs 
of the rolling elements positioned Within the annular space 



3 
and accommodated in part Within the raceWays in the outer 
member and in part Within the raceWays in the inner mem 
ber, and operable to rotatably support the vehicle Wheel 
relative to the vehicle body structure. 

In another preferred embodiment of the present invention, 
the vehicle mounted bearing assembly also includes a signal 
coordinating device for coordinating the respective sensor 
outputs from the rotation detecting sensor and the at least 
one status detecting sensor to enable those sensor outputs to 
be transmitted Wireless by the transmitting device. The use 
of the signal coordinating device conveniently alloWs the 
single transmitting device to transmit both of the sensor 
outputs respectively from the rotation detecting sensor and 
the status detecting sensor. It is, hoWever, to be noted that the 
signal coordinating device referred to above is operable to 
coordinate the sensor outputs respectively from the rotation 
detecting sensor and the status detecting sensor in a manner 
enabling them to be transmitted by the single transmitting 
device. 

In a further preferred embodiment of the present inven 
tion, the vehicle mounted bearing assembly may also 
include a ?rst digitaliZing device for digitaliZing the sensor 
output from the rotation detecting sensor and a second 
digitaliZing device for digitaliZing the sensor output from the 
at least one status detecting sensor. In combination With the 
use of the ?rst and second digitaliZing device, the vehicle 
mounted bearing assembly preferably includes the signal 
coordinating device for coordinating the respective sensor 
outputs from the rotation detecting sensor and the status 
detecting sensor, Which have been digitaliZed by the ?rst and 
second digitaliZing device, respectively, to enable those 
sensor outputs to be transmitted Wireless by the transmitting 
device. 
Where the digitaliZing device are employed, not only the 

sensor output from the rotation detecting sensor, but also the 
sensor output from the status detecting sensor can be digi 
taliZed prior to those sensor outputs being transmitted by the 
transmitting device and, therefore, not only can a highly 
reliable communication is possible, but a highly accurate 
diagnosis can also be achieved. Also, since the signal 
coordinating device is used in combination With the digi 
taliZing device so that the respective sensor outputs from the 
rotation detecting sensor and the status detecting sensor can 
be coordinated With each other, the transmitting device for 
transmitting the sensor output of the rotation detecting 
sensor can also be used for concurrently transmitting the 
sensor output of the status detecting sensor, thereby sup 
pressing any possible complication of the structure Which 
Would otherWise result from increase in detecting function 
ality. Considering that the sensor outputs are digitaliZed, it is 
quite easy for the signal coordinating device to coordinate 
those sensor outputs. 

In a further preferred embodiment of the present inven 
tion, Where the transmitting device is of a type capable of 
transmitting an analog signal, the signal coordinating device 
may be a signal superimposing device for superimposing the 
sensor outputs respectively from the rotation detecting sen 
sor and the status detecting sensor, Which are to be inputted 
to the transmitting device. Thus, Where the sensor outputs 
are superimposed, a single signal containing a signal com 
ponent representative of the sensor output of the rotation 
detecting sensor and a signal component representative of 
the sensor output of the status detecting sensor can be 
transmitted by the transmitting device, thereby simplifying 
the transmitting device. 
Where the rotation detecting sensor is of a type capable of 

generating a train of pulses proportional to the number of 
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4 
revolutions of the vehicle Wheel, the signal coordinating 
device used in the form of the signal superimposing device 
may be of a type capable of superimposing the sensor 
outputs by changing the pulse Width of the train of the pulses 
With the sensor output of the status detecting sensor. 

In a further preferred embodiment of the present inven 
tion, the status detecting sensor may be one or both of 
temperature and vibration detecting sensors. Since diagnosis 
to determine the service lifetime of the vehicle mounted 
bearing assembly and also to determine the presence or 
absence of a trouble occurring in the vehicle mounted 
bearing assembly can be made using data on the temperature 
of the vehicle mounted bearing assembly and vibrations 
occurring in the vehicle mounted bearing assembly, the use 
of the detecting sensors makes it possible to monitor the 
status of the vehicle mounted bearing assembly so that the 
vehicle mounted bearing assembly can be diagnosed based 
on the signals from the detecting sensors to enable a pre 
ventive action to be taken to a possible trouble occurring in 
the vehicle mounted bearing assembly and to facilitate the 
servicing and maintenance of the vehicle mounted bearing 
assembly. 

Also, the signal coordinating device may preferably be a 
data sWitching device for sequentially sWitching one of 
output signals from the ?rst and second digitaliZing device 
such that the signal coordinating device receives the output 
signals one at a time. In such case, the sensor output 
outputted from the rotation detecting sensor and subse 
quently digitaliZed and the sensor output outputted from the 
status detecting sensor and subsequently digitaliZed can be, 
for example, alternately transmitted in sequence. 

Preferably, the ?rst digitalizing device associated With the 
sensor output outputted from the rotation detecting sensor 
may generate a signal representative of bits of the sensor 
output of the rotation detecting sensor added With at least 
one redundant bit. Addition of the redundant bit enables an 
error recognition and correction to be accomplished in the 
event that the sensor output is partly degraded, thereby 
increasing a reliability. 

Alternatively, the ?rst digitaliZing device associated With 
the sensor output outputted from the rotation detecting 
sensor may be of a type operable to convert or encode the 
sensor output of the rotation detecting sensor, Which has 
been digitaliZed thereby, into a digital data of a predeter 
mined data format and then to output the digital data. Data 
conversion or encoding of the digitaliZed sensor output 
initially outputted from the rotation detecting sensor can 
enhance a security. 
The rotation detecting sensor that can be employed in the 

vehicle mounted bearing assembly of the present invention 
may be a device for generating a train of pulses, in Which 
case the sensor output of the rotation detecting sensor Which 
has been digitaliZed by the ?rst digitaliZing device is a cycle 
data of the train of the pulses. While a pulse generating 
device is generally used for the rotation detecting sensor, if 
the cycle data of the pulses in such case is digitaliZed, 
digitaliZation can easily be accomplished and, therefore, a 
highly accurate signal as the sensor output indicative of the 
number of revolutions of the vehicle Wheel can be obtained. 
The transmitting device may preferably be of a type 

capable of implementing spread spectrum communication. 
For the spread spectrum communication system, a frequency 
hopping system or a direct spread spectrum system, for 
example, can be employed. 

With the spread spectrum communication system, it is 
possible to accomplish communication robust against dis 
turbances and/ or interference. By Way of example, interfer 




























